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(54) Apparatus for refining high temperature molten materials under reduced pressure 



(57) The present invention provides a vacuum de- 
gassing system (10) having a leakage valve (48) in- 
stalled between a condenser (46) and a vacuum pump 
(44), wherein even when the leakage valve (48) is 
open ed t a vacu um degassing vessel ( 1 2) is not released 
to the atmosphere to thereby constantly maintain a tem- 
perature in the vacuum degassing vessel (12); and a 
large amount of volatile matters in the vacuum degas- 
sing vessel (12) are not discharged to a gas release pipe 
(34), whereby the vacuum degassing vessel (1 2) can be 
stably operated. 

The vacuum degassing system (10) is suitable for 
use in refining high temperature molten materials, such 
as molten glass, molten metal. 
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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0001] The present invention relates to a vacuum gas 
releasing system, in particular a vacuum gas releasing 
system for removing bubbles in a high temperature mol- 
ten matter, such as molten glass and metal, in a refining 
process for the high temperature molten matter. 

DISCUSSION OF BACKGROUND 

[0002] As a vacuum degassing vessel, vacuum de- 
gassing vessels of siphon type, horizontal type, and so 
on are known. JP-A-3-33020 discloses an example that 
a vacuum degassing vessel of siphon type is applied. 
[0003] In JP-A-3-33020, a vacuum degassing appa- 
ratus for molten giass mainly consisting of a melting 
tank, a rise tube, a vacuum degassing vessel, a down 
comer, and a storage tank. Molten glass, which has not 
been degassed, is stored in the melting tank, led from 
the riser tube to the vacuum degassing vessel, and de- 
gassed in the vacuum degassing vessel. The degassed 
molten glass is led from the down comer to the storage 
tank, and led to a forming process. This is a flow of the 
molten glass in the above vacuum degassing apparatus 
for molten glass. 

[0004] Ordinarily, the vacuum degassing vessel is run 
under a depressurized state lower than the atmospheric 
pressure. Therefore, in the vacuum degassing vessel, 
a sealing mechanism for preventing air from leaking 
from the atmosphere to the vacuum degassing vessel 
is provided. However, because the above sealing mech- 
anism can not sufficiently maintain a hermetical condi- 
tion, leakage still occurs to a certain extent. 
[0005] Therefore, a vacuum pump is connected to the 
conventional vacuum degassing vessel through a gas 
release pipe to suck air as much as a leaked quantity or 
more from the atmosphere by the vacuum pump for 
maintaining a degree of depressurizing in the vacuum 
degassing vessel. 

[0006] Further, because it is difficult to stably maintain 
the degree of depressurizing using only the vacuum 
pump, an atmosphere leakage valve is connected to the 
vacuum degassing vessel to control an opening degree 
of the atmosphere leakage valve and the revolutional 
number of the vacuum pump, whereby the degree of de- 
pressurizing is stably maintained. 
[0007] However, because in the conventional vacuum 
degassing vessel, the leakage valve is directly connect- 
ed to the vacuum degassing vessel, there are the fol- 
lowing problems. Namely, when the leakage valve is re- 
leased, an outer air is introduced into the vacuum de- 
gassing vessel; a temperature in the vacuum degassing 
vessel is decreased; and the vacuum degassing vessel 
is unstably operated. Further, there is a problem that a 



gas releasing system- is troubled and the vacuum de- 
gassing vessel is unstably operated because a large 
quantity of various volatile matters, such as water, SO x 
gas, carbon generated in the vacuum degassing vessel, 

5 are evacuated to the gas release pipe when an outer air 
passes through the vacuum degassing vessel. 
[0008] Further, the volatile matters generated in the 
running vacuum degassing vessel intrudes into the gas 
release pipe along with a high temperature gas in a state 

10 of gas, liquid, and solid, even though the leakage valve 
connected to the vacuum degassing vessel is closed. 
Conventionally, there is a problem that the volatile mat- 
ters chokes the gas release pipe, and resuttantly the 
vacuum degassing vessel is unstably operated. 

is 

SUMMARY OF THE INVENTION 

. [0009] It is an object of the present invention to solve 
the above-mentioned problems inherent in the conven- 

20 tional technique and to provide a vacuum gas releasing 
system, which can stably operate a vacuum degassing 
vessel by improving a position of installing a leakage 
valve and preventing a temperature in the vacuum de- 
gassing vessel and the large quantity of volatile matters 

25 from changing and discharging. 

[0010] Another object of the present invention is to 
provide a vacuum gas releasing system, which can sta- 
bly operate a vacuum degassing vessel by removing 
volatile matters generated in the vacuum degassing 

30 vessel. 

[001 1 ] According to a first aspect of the present inven- 
tion, there is provided a vacuum gas releasing system 
comprising a vacuum degassing vessel for degassing 
high temperature molten matters, a vacuum pump for 

35 sucking a high temperature gas in the vacuum degas- 
sing vessel and reducing a pressure in the vacuum de- 
gassing vessel when it is actuated, the vacuum pump is 
connected to the vacuum degassing vessel through a 
gas release pipe, a cooling device for cooling the high 

40 temperature gas sucked from the vacuum degassing 
vessel by the vacuum pump, the cooling device is locat- 
ed in the gas release pipe, a leakage valve, attached to 
the gas release pipe positioned between the cooling de- 
vice and the vacuum pump, releases the gas release 

45 pipe to the atmosphere when it is opened, and a control 
device for controlling an opening degree of the leakage 
valve and the revolutional number of the vacuum pump 
to control a degree of depressurizing of the vacuum de- 
gassing vessel. According to this aspect, the vacuum 

so degassing vessel is not released to the atmosphere 
even though the leakage valve is opened because the 
leakage valve is located in the gas releasing pipe posi- 
tioned between the cooling device and the vacuum 
pump to thereby stably operate the vacuum degassing 

ss vessel by constantly maintaining a temperature in the 
vacuum degassing vessel and avoiding discharge of a 
large quantity of volatile matters into the gas release 
pipe; and volatile matters of a high temperature gas 
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sucked by the vacuum pump are diluted with an outer 
air introduced from the leakage valve to thereby prevent 
a trouble of a gas releasing system caused by the vol- 
atile matters having a high concentration from occurring. 
[0012] According to a second aspect of the present 
invention, there is provided a vacuum gas releasing sys- 
tem further comprising a plurality of gas releasing sys- 
tems including a vacuum pump, a cooling device, a leak- 
age valve and a control device, the gas releasing sys- 
tems are swrtchably used, whereby while one gas re- 
leasing system is used, the other gas releasing systems 
can be maintained. Because a released gas from the 
vacuum degassing vessel contains a substance caus- 
ing clogging of a gas releasing pipe, it becomes possible 
to continuously operate the vacuum degassing system 
and prolong a lifetime of the vacuum degassing system 
by switching to use the plurality of gas releasing sys- 
tems. 

[0013] According to a third aspect of the present in- 
vention, there is provided a vacuum gas releasing sys- 
tem further comprising a tank kept to be a vacuum by 
actuating a vacuum pump located between the vacuum 
pump and a cooling device, whereby the tank is substi- 
tutionally used for the vacuum pump when the vacuum 
pump is stopped in an emergency. This is because the 
tank is kept to be a vacuum, the tank has a function of 
sucking a leaked air, which function is similar to that of 
the vacuum pump for depressurizing the vacuum de- 
gassing vessel. In this case, by locating a shut -off valve 
between the tank and the vacuum pump so as to shut 
the tank from the atmosphere by closing the shut-off 
valve, it is possible to sufficiently demonstrate the above 
function of the tank. 

[0014] According to a fourth aspect of the present in- 
vention, there is provided a vacuum gas releasing sys- 
tem comprising a vacuum degassing vessel for degas- 
sing a high temperature molten matters, a vacuum 
pump for sucking a high temperature gas in the vacuum 
degassing vessel through a gas releasing pipe by actu- 
ating this and depressurizing the vacuum degassing 
vessel, which vacuum pump is connected to the vacuum 
degassing vessel through the gas release pipe, and a 
volatile matter removing device for removing volatile 
matters sucked from the high temperature gas in the 
vacuum degassing vessel by the vacuum pump, which 
volatile matter removing device is located in the gas re- 
leasing pipe, whereby the volatile matters are not 
clogged in the gas release pipe because the volatile 
matter removing device is located in the gas release 
pipe and the volatile matters in the high temperature gas 
generated by the vacuum degassing vessel are re- 
moved by the volatile matter removing device. Thus, the 
vacuum degassing vessel can be stably operated. 
[001 5] According to a fifth aspect of the present inven- 
tion, there is provided a vacuum gas releasing system 
further comprising a dust collector located in a gas re- 
lease pipe positioned between a volatile matter remov- 
ing device and a vacuum pump to remove dust in a gas 



discharged out of the volatile matter removing device, 
whereby a high pressure gas generated by the vacuum 
degassing vessel can be purified. 
[0016] According to a sixth aspect of the present in- 

s vention, there is provided a vacuum degassing system, 
wherein a volatile matter removing device is a cooling 
device, by which volatile matters in a high temperature 
gas are cooled to be 0°C and removed, whereby the 
volatile matters can be securely removed. 

io [0017] According to a seventh aspect of the present 
invention, there is provided a vacuum degassing system 
comprising a vacuum degassing vessel for degassing 
high temperature molten matters, a vacuum pump for 
sucking a high temperature gas in the vacuum degas- 
es sing vessel through a gas release pipe and depressu- 
rizing the vacuum degassing vessel when it is actuated, 
which vacuum pump is connected to the vacuum degas- 
sing vessel through the gas release pipe, a cooling de- 
vice for cooling the high temperature gas sucked from 

20 the vacuum degassing vessel by the vacuum pump, 
which cooling device is located in the gas release pipe, 
a leakage valve for releasing the gas release pipe to the 
atmosphere by opening this, which leakage valve is at- 
tached to the gas release pipe positioned between the 

25 cooling device and the vacuum pump, a control device 
for controlling an opening degree of the leakage valve 
and the revolutional number of the vacuum pump to ad- 
just a degree of depressurizing of the vacuum degas- 
sing vessel, and a volatile matter removing device for 

30 removing volatile matters sucked from the high temper- 
ature gas in the vacuum degassing vessel by the vacu- 
um pump located in the gas release pipe, wherein the 
cooling device and the volatile matter removing device 
may be integrated, in other words, a device for removing 

35 the volatile matters in the gas may be located in the gas 
release pipe for cooling the high temperature gas in- 
stead of equipping both of the cooling device and the 
volatile matter removing device. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] A more complete appreciation of the invention 
and many of the attendant advantages thereof will be 
readily obtained as the same becomes better under- 
45 stood by reference to the following detailed description 
when considered in connection with the accompanied 
drawings, wherein: 

Figure 1 illustrates an entire structure of a vacuum 
so degassing system according to an embodiment of 
the present invention; 

Figure 2 schematically illustrates a vacuum degas- 
sing system in section, to which system a vacuum 
degassing vessel of siphon type is applied; and 
ss Figure 3 schematically illustrates an important por- 
tion of a condenser illustrated in Figure 1 in section. 
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DETAILED DESCRIPTION Of THE PREFERRED 
EMBODIMENTS 

[0019] A detailed explanation will be given of pre- 
ferred embodiment of the present invention in reference 
to figures 1 through 3 as follows, wherein the same nu- 
merical references are used for the same or similar por- 
tions and description of these portions is omitted. 

Embodiment 1 

[0020] Figure 1 illustrates an entire structure of a vac- 
uum degassing system according to an embodiment of 
the present invention. The vacuum degassing system 
10 includes a vacuum degassing vessel 12as illustrated 
in Figure 1 . Before describing an important portion of 
the vacuum degassing system 10, the vacuum degas- 
sing vessel 12 will be described. 
[0021] As illustrated in Figure 2, the vacuum degas- 
sing vessel 12 is a degassing vessel of siphon type, to 
a left end of which a riser tube 14 made of platinum is 
attached, and a bottom end of the riser tube 1 4 is dipped 
in a molten glass G stored in a melting tank 16. 
Further, a stirrer 18 is installed in the melting tank 16. 
The stirrer 18 is rotated to stir the molten glass G in the 
melting tank 1 6. On the other hand, to a right end of the 
vacuum degassing vessel 12, a down comer 20 is at- 
tached, which down comer is made of platinum in a sim- 
ilar manner to that in the riser tube. A bottom end of the 
down comer 20 is dipped in a molten glass G in a storage 
tank 22. Also in the storage tank 22, a stirrer 24 for stir- 
ring the molten glass G in the storage tank 22 is located. 
[0022] The riser tube 1 4, the vacuum degassing ves- 
sel 12, and the down comer 20 are heated by an elec- 
trically heating device or other heating devices (not 
shown) and maintained to have a predetermined tem- 
perature, for example, about 1 ,200 through 1 t 450°C, by 
a temperature controlling system. Further, the riser tube 
14, the vacuum degassing vessel 12. and the down 
comer 20 are accommodated in a casing 26, in which 
heat is prevented from dissipating by an insulating ma- 
terial 28 filled among these. 

[0023] Thus constructed vacuum degassing vessel 
1 2 is surrounded by a vacuum housing 30 made of stain- 
less or steel (SS). A first* gas releasing system 32 con- 
stituting the vacuum degassing system 10 is connected 
to the vacuum housing 30 through a gas release pipe, 
and a second gas releasing system 36 is connected 
therewith through a gas release pipe 38. When the vac- 
uum degassing vessel 12 is depressurized to a prede- 
termined degree of depressurizing by these gas releas- 
ing systems 32. 36, the molten glass G in the melting 
tank 16 is supplied to the vacuum degassing vessel 12 
through the riser tube 1 4 by a mechanism of siphon and 
degassed in the vacuum degassing vessel. The de- 
gassed molten glass G is introduced into the storage 
tank 22 and succeedingly introduced into a forming 
process (not shown). Although a case that the riser tube 



and the down comer are made of platinum, the invention 
is not limited thereto, for example the riser tube and the 
down comer may be made of a material of the vessel; 
or there may be a case that the stirrer 1 8 and/or the stir- 

s rer 24 is not provided, 

[0024] Further, although in this embodiment, the vac- 
uum degassing vessel 1 2 of siphon type is applied, the 
invention is not limited thereto, for example it is possible 
to apply to a degassing vessel of horizontal type, such 

to as a melting tank, a vacuum degassing vessel, a storage 
vessel, of which liquid levels of molten glass are sub- 
stantially the same. Further, although the vacuum de- 
gassing vessel for the molten glass G is exemplified, it 
may be a vacuum degassing vessel for other high tem- 

*s perature molten matters such as a metal. 

[0025] In the next, the vacuum degassing system 10 
will be described in reference of Figure 1. 
[0026] As described, the vacuum degassing system 
10 mainly comprises the first gas releasing system 32 

20 and the second gas releasing system 36 in addition to 
the vacuum degassing vessel 1 2. The first gas releasing 
system 32 is connected on a side of the vacuum degas- 
sing vessel 1 2 through a manual valve 40 located in the 
gas release pipe 34, and the second gas releasing sys- 

25 n tern 36 is similarly connected on the side of the vacuum 
degassing vessel 12 through a manual valve 42 located 
in the gas release pipe 38. These gas releasing systems 
32, 36 are not ordinarily used at a substantially same 
time. When one of the gas releasing systems is used, 

30 the other is maintained to alternatively switching to use. 
For example in case that the first gas releasing system 
32 is used, the manual valve 40 is opened to intercon- 
nect the side of the vacuum degassing vessel 1 2 to the 
first gas releasing system 32. The side of the vacuum 

35 degassing vessel 1 2 is shut off from the second gas re- 
leasing system 36 by closing the manual valve 42. At 
this time, the second gas releasing system 36 is main- 
tained to remove dust caused by volatile matters depos- 
ited in the gas release pipe 38A or the like of the second 

40 gas releasing system 36. As such, by switching to use 
the first gas releasing system 32 and the second gas 
releasing system 36, it is possible to continuously oper- 
ate the vacuum degassing system 10 and prolong a life- 
time of the vacuum degassing system 10. Although, in 

45 this embodiment, two series of the gas releasing sys- 
tems 32, 36 are provided, gas releasing systems may 
be of three series or more or one series. 
[0027] In the next, the gas releasing systems 32, 36 
will be described. Because the gas releasing systems 

so 32, 36 have same structures, the first gas releasing sys- 
tem 32 will be described and a description of the second 
gas releasing system 36 is omitted by indicating numer- 
ical references corresponding to numerical references 
for the first gas releasing system 32. 

ss [0028] The first gas releasing system 32 mainly com- 
prises a vacuum pump 44, a condenser 46 correspond- 
ing to a cooling device and a volatile matter removing 
device, and a leakage valve 48. The condenser 46 is 
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arranged on a most upstream side of the gas release 
type 34. From an upstream side to a down stream side, 
a chemical spraying device 50, a dust collector 52, a 
filter 54, a receiver tank 56 (tank maintained to be vac- 
uum by actuating vacuum pump 44), a cut off valve 58, 
and the vacuum pump 44 are sequentially arranged. Ac- 
cordingly, when the vacuum pump 44 is actuated, a high 
\ temperature gas in the vacuum degassing vessel 12 
passes through the condenser 46, the chemical spray- 
ing device 50, the dust collector 52. the filter 54, the re- 
ceiver tank 56, and the cut off valve 58, and the vacuum 
pump 44 to be finally discharged to the atmosphere. 
[0029] The leakage valve 48 is located in a branch 
pipe 60. This branch pipe 60 is connected to a gas re- 
lease pipe 34A (a gas release pipe 38A on a side of the 
second gas releasing system 36) positioned between 
the condenser 46 and the chemical spraying device 50. 
On a downstream side of the leakage valve 48, a cut off 
valve 62 and an intake filter 64 are sequentially ar- 
ranged. Accordingly, because an inside of the gas re- 
lease pipe 34A is kept to have a negative pressure when 
the leakage valve 48 is opened, an outer air is intro- 
duced through the intake filter 64, the cut off valve 62, 
and the leakage valve 48. Incidentally, an opening de- 
gree of the leakage valve 48 and the revolutional 
number of the vacuum pump 44 are controlled by a con- 
trol device 66 so that a degree of depressurizing in the 
vacuum degassing vessel 12 is constantly maintained. 
[0030] Incidentally, in the gas releasing system 32 ac- 
cording to this embodiment, the vacuum degassing ves- 
sel 12 is operated under a depressurized state lower 
than the atmospheric pressure. Therefore, various kinds 
of volatile matters such as water, SO x , gas, carbon in 
gas, liquid, and solid states, generated in the running 
vacuum degassing vessel 12, are introduced into the 
gas release pipe 34 and so on along with a high tem- 
perature gas. These volatile matters should be appro- 
priately treated, for example, by installing a removing 
mechanism for preventing these from depositing in the 
gas release pipe 34 and so on for realizing a stable op- 
eration. 

[0031] Therefore, in this embodiment, the condenser 
46 is installed on a side of the vacuum degassing vessel 
1 2 for cooling the high temperature gas to be a dew point 
of the volatile matters or less to remove the volatile mat- 
ters and moisture. 

[0032] Figure 3 is a crosssectional view of an impor- 
tant portion of the condenser 46. The condenser 46 in- 
cludes a casing 70 having a space 68 through which a 
high temperature gas passes. A plurality of heat ex- 
changing tubes 71 , 71 , — are arranged in the space 68 
of the casing 70. On a left side surface of the casing in 
Figure 3, an inlet pipe for a high temperature gas is in- 
stalled. Through the inlet pipe 72, the high temperature 
gas is introduced into the space 68 of the casing 70 from 
the vacuum degassing vessel 1 2. On a right side surface 
of the casing in Figure 3, an outlet pipe 74 is installed. 
On a downstream side of the outlet pipe 74, the chemical 



spraying device 50 is connected as illustrated in Figure 
1 . Accordingly, a gas from which the volatile matters and 
water are removed is introduced into the chemical 
spraying device 50. 

s [0033] The tubes 71,71, — illustrated in Figure 3 are 
' installed so that a central portion of the tubes dangles. 
Both ends of the tubes 71 , 71 , - are respectively bound, 
wherein one of the ends connected to an inlet pipe of 
cooling water 76 and the other end is connected to an 

io outlet pipe of cooling water 78. The inlet pipe of cooling 
water 76 is connected to a cooling source (not shown) 
through a supplying pipe of cooling water being a cool- 
ant, and the outlet pipe of cooling water 78 is connected 
to the cooling source through a discharging pipe (not 

is shown). The cooling, water circulates through the cool- 
ing source and the condenser 46. The coolant is not lim- 
ited, to water. 

[0034] Meanwhile, a shield 80 is danglingly installed 
in the space 68 of the casing 70. The space 68 is sep- 

20 arated into a left room 84 and a right room 86 by the 
shield 80, the rooms are connected through a lower area 
82. By installing such a shield 30, a high temperature 
gas introduced from the inlet pipe 72 flows through the 
left room 84 as a downstream flow, turns into the right 

25 room 86 through the lower area 82. flows through the 
right room 86 as an upstream flow, and is discharged 
from the outlet pipe 74 on a downstream side. Accord- 
ingly, because the length of a passage flow of high tem- 
perature gas is elongated in the space 68, having a lirn- 

30 ited volume, by installing the shield 80, it is possible to 
efficiently exchange heat with the high temperature gas. 
Therefore, the volatile matters and water can be effi- 
ciently removed. A valve 88 opens a lower opening 70A 
of the casing 70. When the lower opening 70A is opened 

3S by the valve 68, a mixed liquid of the volatile matters 
and water removed by the condenser 46, which are ac- 
cumulated in the casing 70, is discharged into a drain 
pan 92. 

[0035] The chemical spraying device 50 illustrated in 
40 Figure 1 is a device for removing acidic matters in a gas 
passed through the condenser 46. The chemical spray- 
ing device 50 includes a nozzle for spraying a neutralizer 
such as caustic soda, soda ash and tight ash, wherein 
by spraying the neutralizer from this nozzle, the acidic 
4$ matters, such as sulfuric acid, are removed from the 
gas. By installing such chemical spraying device 50, it 
is possible to protect the gas releasing pipe 34 ; the vac- 
uum pump 44, and so on, positioned on a downstream 
side of the chemical spraying device 50, from the acidic 
so matters. 

[0036] The gas discharged from the chemical spray- 
ing device 50, namely a gas from which the acidic mat- 
ters are removed, is introduced into a dust collector 52. 
Solid matters, such as a carbon powder, in the gas are 
ss roughly removed by the dust collector. The gas dis- 
charged from the dust collector 52, a gas including the 
carbon powder of finely divided particles passes through 
the filter 54 so that the finely divided particles are finally 
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removed. Thus, the high temperature gas discharged 
from the vacuum degassing vessel 12 is completely pu- 
rified. Then, purified gas is discharged to the atmos- 
phere from the vacuum pump after passing thorough the 
receiver tank 56 and the cut off valve 58. 
[0037] The receiver tank 56 is maintained to be sub- 
stantially vacuum when the vacuum pump 44 is operat- 
ed, the receiver tank 56 is convenient when the vacuum 
pump 44 is stopped in emergency by a trouble or the 
like. This means that the receiver tank 56 demonstrates 
a function of sucking a leaked air in a similar manner to 
that in the vacuum pump 44 and depressurizes the vac- 
uum degassing vessel 1 2. At this time, the cut off valve 
58 is closed to cut off the receiver tank 56 from the at- 
mosphere. While the receiver tank 56 is functioning, the 
vacuum pump 44 can be repaired. By such a structure, 
even when the vacuum pump 44 is stopped in emergen- 
cy, it is possible to continuously operate the vacuum 
pump 34. In this, the cut off valve 58 is an electromag- 
netic valve, which is controlled to close when the vacu- 
um pump 44 is stopped in emergency. 
[0038] On the other hand, the leakage valve 48 is an 
electric operated valve, and an opening degree of the 
valve is controlled by the control device 66. When the 
leakage valve 48 is released by the control device 66, 
an outer air is sucked from the intake filter 64 and the 
outer air is introduced into the gas release pipe 34A 
through the cut off valve 62 and the leakage valve 48. 
An opening degree of the leakage valve 48 for deter- 
mining the quantity of introducing outer air and the rev- 
olutional number of the vacuum pump 44 are controlled 
by the control device 66. Thus, a degree of depressu- 
rizing of the vacuum degassing vessel 12 is constantly 
maintained. The cut off valve 62 is an electromagnetic 
valve which is controlled to close when the vacuum 
pump 44 is stopped in emergency in a similar manner 
to than in the cut off valve 58. 

[0039] According to the vacuum degassing system 10 
of this embodiment, because the leakage valve 48 is lo- 
cated in the gas release pipe 34A positioned between 
the condenser 46 and the chemical spraying device 50, 
a temperature in the vacuum degassing vessel 12 is 
constantly maintained even when the leakage valve 48 
is opened, wherein the large quantity of the volatile mat- 
ters are not discharged to the gas release pipe 34. 
[0040] Accordingly, in the vacuum degassing system 
1 0, it is possible to stably operate the vacuum degassing 
vessel 12. Further, the volatile matters of the high tem- 
perature gas sucked by the vacuum pump 44 is diluted 
by the outer air introduced from the leakage valve 48, it 
is possible to prevent a trouble of the gas releasing sys- 
tem caused by the volatile matters having a high con- 
centration from occurring. 

[0041] Although, in this embodiment, the leakage 
valve 48 is located between the condenser 46 and the 
chemical spraying device 50, the present invention is 
not limited to such a structure. For example, the leakage 
valve may be located between the vacuum degassing 



vessel 1 2 and the condenser 46 or between the chem- 
ical spraying device 50 and the vacuum pump 44. How- 
ever, from the viewpoint of constantly keeping a temper- 
ature of the vacuum degassing vessel 12, it is desirable 

5 that the leakage valve 48 is located on a downstream 
side of the condenser 46. Or, from the viewpoint of re- 
ducing a load to the chemical spraying device 50 and 
the dust collector 52, it is desirable that the leakage 
valve 48 is located on an upstream side of the chemical 

10 spraying device 50. In other words, by locating the leak- 
age valve 48 on the upstream side of the chemical 
spraying device 50, the volatile matters in the high tem- 
perature gas can be diluted by an outer air, whereby it 
is possible to reduce a load of the chemical spraying 

75 , device 50 and the dust collector 52. Accordingly, a most 
preferable position of attaching the leakage valve 48 is 
between the condenser 46 and the chemical spraying 
device 50 as illustrated in Figure 1. 
[0042] Further, according to the constructed vacuum 

20 degassing system 1 0 of this embodiment, the condens- 
er 46 is provided in the vacuum degassing system 10; 
and the volatile matters in the high temperature gas, 
generated by the vacuum degassing vessel 12, are re- 
moved by the condenser 46, whereby the volatile mat- 

25 ters do not clog the gas release pipes 34, 38. Accord- 
ingly, the vacuum degassing system 1 0 and the vacuum 
degassing vessel 12 are stably operated in the present 
invention. 

[0043] Further, because the dust collector 52 is in- 
30 stalled in the pipe 34 positioned between the condenser 
46 and the vacuum pump 44; and noxious matters in the 
gas discharged from the condenser 46 are removed, the 
high temperature gas generated by the vacuum degas- 
sing vessel 12 can be purified. Further, devices on a 
3S downstream side of the dust collector 52 such as the 
filter 54, the receiver tank 56, the cut off valve 58, and 
the vacuum pump 44 are protected from the noxious 
matters. 

[0044] The first advantage of a vacuum degassing 

40 system according to the present invention is that a vac- 
uum degassing vessel is stably operated. 
[0045] The second advantage of a vacuum degassing 
system according to the present invention is that a trou- 
ble of a gas releasing system caused by volatile matters 

45 having a high concentration is prevented from occurring. 
[0046] The third advantage of a vacuum degassing 
system according to the present invention is that a high 
temperature gas generated by a vacuum degassing 
vessel is purified. 

so [0047] Obviously, numerous modifications and varia- 
tions of the present invention are possible in light of the 
above teachings. It is therefore to be understood that 
within the scope ol the appended claims, the invention 
may be practiced otherwise than as specifically de- 

ss scribed herein. 
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Claims 

1 . A vacuum degassing system comprising: 

a vauum degassing vessel (12) for degassing 
high temperature molten matters; 
a vacuum pump (44) for sucking a high temper- 
ature gas in sad vacuum degassing vessel (1 2) 
through a gas release pipe (34) and depressu- 
rizing said vacuum degassing vessel (1 2) when 
this pump (44) is actuated, which vacuum pump 
(44) is connected to said vacuum degassing 
vessel (12) through said gas release pipe (34); 
a cooling device (46) which cools the high tem- 
perature gas sucked from said vacuum degas- 
sing vessel (12) by said vacuum pump (44), 
which cooling device (46) is installed in said gas 
release pipe (34); 

a leakage valve (48) for releasing said gas re- 
lease pipe (34) to the atmosphere by opening 
this valve, which leakage valve (48) is attached 
to said gas release pipe (34) positioned be- 
tween said cooling device (46) and said vacu- 
um pump (44); and 

a control device (66) for adjusting a degree of 
depressurizing of said vacuum degassing ves- 
sel (12) by controlling an opening degree of 
said leakage valve (48) and the revolutional 
number of said vacuum pump (44). 

2. A vacuum degassing system comprising: 

a vacuum degassing vessel (1 2) for degassing 
high temperature molten matters; 
a vacuum pump (44) for sucking a high temper- 
ature gas in said vacuum degassing vessel (12) 
through a gas release pipe (34) and depressu- 
rizing said vacuum degassing vessel (12) when 
this pump (44) is actuated, which vacuum pump 
(44) is connected to said vacuum degassing 
vessel (12) through said gas release pipe (34) 
and 

a volatile matter removing device (54) for re- 
moving volatile matters in the high temperature 
gas sucked from said vacuum degassing ves- 
sel (1 2) by said vacuum pump (44) which vola- 
tile matter removing device (54) is installed in 
said gas release pipe (34). 

3. A vacuum degassing system according to Claim 1 , 
further comprising: 

a volatile matter removing device (54) for removing 
volatile matters in the high temperature gas sucked 
from said vacuum degassing vessel (12) by said 
vacuum pump (44), which volatile matter removing 
device (54) is installed in said gas release pipe (12). 
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1 or 3, further comprising: 

a plurality of gas releasing systems including said 
vacuum pump (44) said cooling device (46), said 
leakage valve (48), and said control device (66), 
wherein said gas releasing systems are switchably 
used. 

The vacuum degassing system according to one of 
the Claims 1 -4, further comprising: 

a tank (56) maintained to be vacuum upon ac- 
tuation of said vacuum pump (44) installed in a 
part (34A) of said gas release pipe (34) posi- 
tioned between said vacuum pump and said 
cooling device (46); and 
a cut off valve (58) installed in a part (34A) of 
said gas release pipe (34) positioned between 
said tank (56) and said vacuum pump (44). 

The vacuum degassing system according to one of 
the Claims 1 -5, further comprising: 
a dust collector (52) for removing dust in a gas dis- 
charged from said volatile matter removing device 
(54), which dust collector (52) is installed in said gas 
release pipe (34) positioned between said volatile 
matter removing device (54) and said vacuum pump 
(44). 

The vacuum degassing system according to Claim 

2 or 3 or one of the Claims 4 to 6 in dependency of 
Claim 3 wherein said volatile matter removing de- 
vice (54) removes the volatile matters in the high 
temperature gas by cooling to make these matters 
to be a dew point or lower. 

The vacuum degassing system according to any 
one of Claims 1 through 7, wherein the high tem- 
perature molten matters are molten glass. 
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4. The vacuum degassing system according to Claim 
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